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ABSTRACT

The aim of the study was to investigate the association between psychological characteristics
and biological markers of adherence in chronic kidney disease patients receiving conservative
therapy, hemodialysis, peritoneal dialysis (PD), or kidney transplantation.

Seventy-nine adult patients were asked to complete the following questionnaires: Toronto
Alexithymia scale, Snaith-Hamilton Pleasure Scale, and Short Form Health Survey. Biological
markers of adherence to treatment were measured.

Peritoneal dialysis patients showed a lower capacity to feel pleasure from sensorial experience
(p=.011) and a higher values of phosphorus compared to the other patients’ groups (p =.0001).
The inability to communicate emotions was negatively correlated with hemoglobin levels
(r=—(0).69; p=.001) and positively correlated with phosphorus values in the PD patients (r=.45;
p =.050).

Findings showed higher psychological impairments and a lower adherence to the treatment in
PD patients and suggest the implication of emotional competence in adherence to treatment.
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Background patients showed higher quality of life compared to
patients undergoing other different therapies.>™’

Many studies investigated on the health and quality
of life in ESRD.2'® The comparisons between HD and
PD on the health related quality of life produced con-
flicting results® Many studies suggested that PD
patients perceived lower distress and higher psycho-
logical well-being compared to patients undergoing
other replacement therapies.”'® The fact that PD treat-

ment allows patients to receive the treatment at home

The prevalence of chronic kidney disease (CKD) is 11%
of the adult population in the United States (19.2 mil-
lion): 5.9 million have stage 1 of CKD (persistent albu-
minuria with normal glomerular filtration rate), whereas
the remaining 13 million have variable degrees of kid-
ney dysfunction, from mild to severe functional
impairment.’

Previous studies showed that end stage renal disease

(ESRD) patients undergoing peritoneal dialysis (PD) or
hemodialysis (HD) presented lower adherence, higher
psychological distress, and lower quality of life com-
pared to healthy subjects.”?® Moreover, lack of adher-
ence and higher psychological distress seem to
contribute to a greater morbidity and earlier mortality
in CKD patients.?

Others studies reported that HD patients showed
lower levels of quality of life compared to patients on
PD treatment,® and that kidney transplantation (KT)

avoiding in-hospital care could be the reason for the
lower distress in these patients.

Some studies showed that impairments in emotional
ability, that seems to be a risk factor for mortality,'’
could occur as a reaction to the ESRD in HD patients.'®
Moreover, many studies demonstrated that psycho-
logical disease can affect adherence to medical
treatment'? and a recent review showed that non-
adherence is a persistent concern in PD patients. In the
therapy planning of ESRD patients, it seems very
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important to take into consideration adherence behav-
ior of patients in order to improve outcomes.'?

On the bases of these findings, it seems mandatory
to explore which psychological characteristics are asso-
ciated with adherence behaviors.

The aim of the present study was to investigate the
association between psychological impairments and
biological markers of adherence in CKD patients man-
aged with different kinds of treatment (PD, HD, KT, and
conservative treatment, CT).

The hypothesis was that PD and HD patients will
show higher psychological impairment and lower adher-
ence to treatment compared to CT and KT patients.

Methods
Participants

Following local Ethical Committee approval, 79 adult
patients with CKD were recruited in three different cen-
ters of dialysis in Italy from March 2013 to October
2013. Inclusion criteria were: age between 39 and 80
years, level of education no lower than primary school,
Italian or foreign citizenship with knowledge of
Italian language, and absence of psychopathological
diagnoses.

The sample was differentiated in patients treated
with PD (n=39), with hemodialysis (n=35), with
conservative therapy (n=16) and nine transplanted
patients (KT).

Procedure

During a follow-up nephrological visit, a psychologist,
after delivery of informed consent, asked to patients to
complete three questionnaires: Short Form Health
Survey (SF-36), Snaith—-Hamilton Pleasure Scale (SHAPS),
and Toronto Alexithymia Scale (TAS-20).

Measures

The SF-36 contains 36 questions that assess eight
aspects of Quality of Life: physical functioning (PF), role-
physical functioning (RP), bodily pain (BP), general
health (GH), vitality (VT), social functioning (SF), role-
emotional functioning (RE), and mental health (MH). For
each question, a score from 0 to 100 is given. Higher
scores reflect better functioning. Internal consistency,
test-retest reliability and validity of the content range
from 0.68 to 0.93, 0.60 to 0.81, and 0.42 to 0.84,
respectively.'*

The SHAPS is a brief 14-item self-report questionnaire
that intends to measure hedonic tone and its absence,

anhedonia. These 14 items cover four domains of
hedonic experience: interest/pastimes, social inter-
action, sensory experience, and food/drink. The SHAPS
showed adequate psychometric properties in clinical
and healthy samples. The internal consistency was 0.91.
A one-factor solution emerged for the SHAPS (Eigen-
values of the first two initial factors were 5.95 and 0.43,
respectively). The SHAPS is a reliable, valid, and unidi-
mensional instrument used to assess the hedonic cap-
acity in adult samples.'”

The TAS-20 is a self-report scale comprised of 20
items.'* Each item is rated on a five-point Likert scale
ranging from 1 (strongly disagree) to 5 (strongly
agree). The first factor (F1) in the three-factor model
for the TAS-20 consists of seven items assessing the
ability to identify feelings and emotions and to distin-
guish them from the somatic sensations that accom-
pany emotional arousal. Factor 2 (F2) consists of five
items assessing the ability to describe feelings and
emotions to other people. Factor 3 (F3) consists of
eight items assessing externally oriented thinking. The
internal reliabilities of the total, F1, F2, and F3 scores
meet the recommended standard value (Cronbach’s
alpha >.70)."°

Biological measurements

Blood was drawn in the morning after an overnight
fast of at least 12h, before dialysis in PD and HD
patients. In all the patients, the levels of fasting
plasma glucose (mg/dL), hemoglobin (g/dL), serum
total cholesterol (mg/dL), triglycerides (mg/dL), high-
density lipoprotein (HDL) (mg/dL), low-density lipopro-
tein (LDL) (mg/dL), azotemia (mg/dL), calcium (mg/
dL), phosphorus (mg/dL), Ca*P (mg/dL), natrium
(mEqg/L), potassium (mEg/L), C reactive protein
(mg/dL), were measured using standard automated
techniques. The estimation glomerular filtration rate
(eGFR) was calculated with the abbreviated modifica-
tion of diet in renal disease formula, as defined by
Levey et al.'”

Statistical analyses

Results are reported as mean values + standard devia-
tions (SD) for dependent variables.

ANOVAs (Fisher F) were performed in order to test
differences among the four groups of patients (PD, HD,
CT, KT) on the dependent variables. A p value of p < .05
was considered significant. Statistical analyses were per-
formed using Statistica Version 5.1 software (StatSoft,
Tulsa, OK).



Results

General information of CKT patients has been reported
in Table 1. KT patients (47.9+11.4; F/M: 1/8) were sig-
nificantly younger (F(3,75)=9.6; p=.00001) than PD
(64.6+10.6; p=.0001; F/M: 4/15), HD (63.3+11.0;
p=.0001; F/M: 16/19), and CT (71.0+7.9; p=.0001; F/M:
3/13) patients.

In Table 2, SF-36 variables did not show any signifi-
cant difference among the groups.

As regard to SHAPS variables, only the sensorial
experiences dimension showed an effect among groups
(F(3,75) =4.4; p =.006) whereas PD patients (3.52+0.84)
presented significantly lower scores than HD (3.9+0.3;
p=.003), CT (40%+0.0; p=.002), and KT patients
(4.0+0.0; p=.011).

Moreover, TAS-20 F3 dimension showed a significant
effect among the four groups (F(3,75)=3.9; p=.012)

Table 1. General information of CKD patients groups.
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where HD patients (18.4+5.1) showed significantly
lower values than CT patients (23.2+4.7; p=.001).

As shown in Table 3, blood urea nitrogen
(F(3,75)=14.2; p=.001), potassium (F(3,75)=43;
p =.007), calcium (F(3,75)=3.9; p=.001), phosphorus
concentration (F(3,75)=19.0; p <.0001), hemoglobin
(F(3,75)=8.2; p=.0001) showed a significant
effect among groups.

Post hoc comparisons showed that: PD patients
(122.8 £47.9) had significantly higher blood urea nitro-
gen values than CT patients (81.1%+40.3; p=.001);
moreover, HD patients (141.6 +32.0) presented signifi-
cantly higher blood urea nitrogen values than KT
patients (69.8 +£34.5; p=.0001); PD patients (4.5+0.6)
presented significantly lower potassium values than HD
(5.1+0.7; p=.28) and KT patients (5.1+£0.4; p=.009);
HD patients (8.5+1.4) presented significantly lower

level

Peritoneal dialysis Hemodialysis Conservative treatment Kidney transplant
(n=19) (n=35) (n=16) (n=9) Total
(PD) (HD) (@) (KT) (n=79)
Gender F/M 4/15 16/19 3/13 1/8 24/55
Age (years) 64.6+10.6 633+11.0 71.0+£79 479+114 63.4+12.0
Treatment duration (months) 41.0+33.0 824+913 38.2+89.6 82.3+55.9 63.8+78.6

Table 2. ANOVAs and post hoc comparisons among the different chronic kidney disease treatments (Peritoneal dialysis,
Hemodialysis, Conservative treatment, and Kidney transplant) on Short Form Health Survey, Snaith-Hamilton Pleasure Scale, and

Toronto Alexithymia Scale dimensions.

Conservative treat-

Peritoneal dialysis Hemodialysis ment Kidney transplant
(n=19) (n=35) (n=16) (n=9)
(PD) (HD) (@] (KT) F(3,75) p Post hoc

Short form health survey

Physical functioning 55.5+34.2 46.9+29.0 54.4+30.5 68.9+32.6 0.9 450 -

Role-physical 39.5+443 32.6+40.0 37.5+40.8 27.8+423 0.2 .881 -

functioning

Bodily pain 549+27.7 423 %245 48.4+26.3 61.1+41.6 2.1 110 -

General health 385+214 33.8+23.1 46.0+19.1 41.1£271 1.1 337 -

Vitality 50.3+23.2 43.5+235 46.2+22.2 59.4+£253 1.2 .360 -

Social functioning 61.8+313 55.5+32.7 54.7+£23.2 80.5+235 1.9 138 -

Role-emotional 43.7+£44.5 40.8+43.3 458+419 66.7 £40.8 0.9 458 -

functioning

Mental health 61.9+24.8 57.9+29.2 51.2+225 67.5+17.7 0.9 446 -
Snaith-hamilton pleasure scale

Total score 124+26 13.0+1.2 13407 14.0+0.0 25 .067 KT >PD (p=.014)

Interest/pastimes 3511 34+0.9 3.6+0.6 40+0.0 1.4 233 -

Food/drink 1.7+0.7 1.8+0.3 20+0.0 2.0+0.0 2.2 .098 CT>PD (p=.024)

Social interaction 37104 3.8+03 38+04 40+0.0 1.1 359 -

Sensory experience 35+0.8 3.9+03 4.0+0.0 4.0+0.0 43 .006 KT >PD (p=.011)

HD >PD (p=.003)
CT>PD (p=.002)

Toronto alexithymia scale

Total score 488129 45.4+14.1 53.6+9.8 429+10.0 2.0 117 -

F1 ability to identify 14.7+79 154+638 176 +55 11.5+37 1.6 183 -

feelings

F2 ability to describe 13.7+5.1 11653 129+23 10.0+3.5 1.6 .186 -

feelings

F3 externally oriented 20.5+3.8 184+5.1 23.2+4.7 212+53 39 .012 CT>HD (p=.001)

thinking
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Table 3. ANOVAs and post hoc comparisons among the different chronic kidney disease treatments (Peritoneal dialysis,
Hemodialysis, Conservative treatment, and Kidney transplant) on the biological markers of adherence.

Peritoneal dialysis Hemodialysis Conservative treatment Kidney transplant
(n=19) (n=35) (n=16) (n=9)
(PD) (HD) (CT) (KT) F(3,75) p Post hoc

Nitrogen 122.8+479 141.6 £32.0 81.1+£40.3 69.8 £34.5 14.1 <.0001 PD > CT (p=.001)
HD > KT (p =.0001)

Potassium 45+0.6 51+07 48+0.5 51+04 43 .007 HD > PD (p =.028)
KT > PD (p=.009)

Calcium 89+0.7 85+14 9.8+24 10.0+0.5 39 .01 CT > HD (p=.008)
KT > HD (p=.008)

Uricemia 49+1.6 6.1+£13 6.0£23 6.0+1.8 2.5 .065 HD > PD (p =.009)

Phosphorus 79+2. 5.1 3707 3.9+09 19.0 <.0001 PD > HD (p=.0001)
PD > CT (p=.0001)
PD > KT (p =.0001)
HD > (T (p=.012)

Hemoglobin 11.9+0.7 11.1+13 12614 13.2+13 8.2 .0001 CT > HD (p=.0009)
KT > HD (p<.0001)
KT >PD (p<.014)

Plasma glucose 953+13.8 111.2+£39.0 96.3+£15.0 94.1+£23.9 1.5 23 -

Blood lipid level 184.1+68.6 187.5+106.0 139.7+£65.3 2243+136.2 1.5 23 KT > CT (p=.047)

calcium values compared to CT (9.8 +2.4; p=.008), and
KT patients (10.0+0.5; p=.008); PD patients (4.9+1.2;
p =.009) presented significantly lower serum uric acid
values than HD patients (6.1£1.3); PD patients
(7.9+£2.9) presented significantly higher phosphorus
concentration than HD patients (5.1 £ 1.5; p=.0001), CT
(3.7+£0.73; p=.0001) and KT patients (3.9+0.9;
p=.0001). Moreover, HD patients (5.1 +1.5) presented
significantly higher phosphorus concentration than CT
patients (3.7+0.7; p=.012). HD patients (11.1+1.3)
showed significantly lower hemoglobin levels than CT
(126+1.4; p=.0009) and KT (13.2+1.3; p<.0001)
patients; PD patients (11.9+0.7) presented significantly
lower hemoglobin levels than KT (13.2+1.3; p =.014).

Finally, in PD patients, TAS-20 F3 dimension showed
a significant negative correlation with hemoglobin lev-
els (r=—.69; p=.001) and a mild positive correlation
with phosphorus concentration (r=.45; p =.050).

Discussion

Patients treated with PD showed higher levels of anhe-
donia mainly in the sensorial experience dimension and
higher levels of serum phosphorus suggesting a lack of
adherence to the treatment. This finding confirms that
PD patients have greater difficulties to adhere to the
treatment and to the dietetic regimen.'® The lower cap-
acity to feel pleasure in sensorial activities, such as eat-
ing, reflected the greater difficulty to adhere to the
dietetic regimen. A possible explanation of these find-
ings is that in PD patients the pathological condition
invades the home environment causing difficulties in
the perception of pleasure during their daily activity.'®'?
Coherently with a previous study,'® the findings of the
present study suggest that despite the peritoneal

treatment allows the patients to take responsibility
about self-control and management of dietetic regimen,
it seems that this greater autonomy could produce a
lower self-management and a lower adherence to medi-
cation regimen. Patients undergoing PD need more
attention by medical staff as their experienced psycho-
logical stress could affect adherence to treatment,
as shown in previous studies in patients
undergoing KT.2%%!

HD and PD patients showed significantly lower levels
of hemoglobin than CT and KT patients. Moreover, only
in PD patients, hemoglobin levels were inversely corre-
lated with TAS-20 F3 dimension. This finding confirms
the recent hypothesis that hemoglobin levels could be
affected by the psychological status of dialyzed
patients.”?

Patients undergoing peritoneal treatment showed
significantly higher concentration of phosphorus.
Moreover, phosphorus level in PD patients was mildly
correlated with TAS-20 F3 dimension suggesting that a
psychological support could be useful to increase the
adherence in PD patients with a greater difficulty to
elaborate emotions, as shown in a previous study.”
Previous studies investigated the relationship between
serum phosphorus and CKD progression,>* ¢ suggest-
ing that phosphorus is an independent predictor of
CKD progression and cardiovascular mortality. Short-
term studies have shown that dietary phosphate reduc-
tion effectively decreases FGF-23 levels that seem to be
a direct cause of left ventricular hypertrophy.?®%’

Therefore, a significant reduction of phosphorus con-
centration should be recommended in end stage CKD
patients in order to reduce systemic complications of
dialyzed patients and cardiovascular risk. The results of
the present study suggest to plan researches in order to



test whether specific psycho-social treatments could
increase self-control and management of dietetic regi-
men in peritoneal patients.?®*°

Another important finding was that patients man-
aged with conservative therapy showed greater emo-
tional impairment with a lower attitude to feel and deal
with their emotions compared to patients treated with
HD. The interpretation of this data could be that patients
in the first stages of the CKD could avoid to focus their
attention on internal emotional state. Patients could
implement this defense mechanism in order to keep
themselves away from depressive feelings related to
their chronic condition, as reported in previous stud-
ies.'®3% On the other hand, in patients treated with HD,
the impact of the treatment on their life style could pre-
vent the possibility to avoid the emotional consequen-
ces of their illness status. This result suggests to plan a
psycho-social treatment on patients treated with conser-
vative therapy in order to help them in the management
of the emotional states associated to their condition.

An important limitation of the present study was
that we did not measure the adherence perception of
the patients. It could be interesting to compare it with
the biological marker of patients’ adherence.

In conclusion, the present study showed that peri-
toneal treatment could decrease psychological well
being and adherence to treatment in end stage CKD.
The results suggest to plan psychosocial intervention in
order to increase emotional ability and the adherence
to the therapeutic regimen, reducing cardiovascular risk
since the first stages of CKD.*°

Disclosure statement

The authors report no conflicts of interest.

ORCID

Carlo Lai http://orcid.org/0000-0002-7638-0375

Paola Aceto http://orcid.org/0000-0002-0228-0603
Massimiliano Luciani http://orcid.org/0000-0002-4898-
231X

Silvia Lai http://orcid.org/0000-0002-7199-2954
References

1. Schieppati A, Remuzzi G. Chronic renal diseases as a
public health problem: Epidemiology, social, and eco-
nomic implications. Kidney Int Suppl. 2005;68:57-S10.

2. Christensen AJ, Ehlers SL. Psychological factors in end-
stage renal disease: An emerging context for behav-
ioral medicine research. J Consult Clin Psychol.
2002;70:712-724.

3. Garcia-Llana H, Remor E, Selgas R. Adherence to treat-
ment, emotional state and quality of life in patients

10.

11.

12.

13.

14.

15.

16.

17.

18.

RENAL FAILURE . 177

with end-stage renal disease undergoing dialysis.
Psicothema. 2013;25:79-86.

Merkus MP, Jager KJ, Dekker FW, Boeschoten EW,
Stevens P, Krediet RT. Quality of life in patients on
chronic dialysis: Self-assessment 3 months after the
start of treatment. The Necosad Study Group. Am J
Kidney Dis. 1997;29:584-592.

Calia R, Lai C, Aceto P, et al. Preoperative psychological
factors predicting graft rejection in patients under-
going kidney transplant: A pilot study. Transpl Proc.
2011;43:1006-1009.

Calia R, Lai C, Aceto P, et al. Emotional management and
quality of life in mother living versus multi-organ donor
renal transplant recipients. J Health Psychol. 2015. [Epub
ahead of print]. doi: 10.1177/1359105315604378.

Calia R, Lai C, Aceto P, et al. Emotional self-efficacy and
alexithymia may affect compliance, renal function and
quality of life in kidney transplant recipients: Results
from a preliminary cross-sectional study. Physiol Behav.
2015;142:152-154.

Wu AW, Fink NE, Marsh-Manzi JV, et al. Changes in
quality of life during hemodialysis and peritoneal dialy-
sis treatment: Generic and disease specific measures.
J Am Soc Nephrol. 2004;15:743-753.

Cameron JI, Whiteside C, Katz J, Devins GM. Differences
in quality of life across renal replacement therapies:
A meta-analytic comparison. Am J Kidney Dis.
2000;35:629-637.

Fukunishi I, Maeda K, Kubota M, Tomino Y. Association
of alexithymia with low utilization and perception on a
measure of social support in patients on peritoneal dia-
lysis. Psychol Rep. 1997;80:127-130.

Kojima M, Hayano J, Suzuki S, et al. Depression, alexi-
thymia and long-term mortality in chronic hemodi-
alysis patients. Psychother Psychosom. 2010;79:
303-311.

DiMatteo MR, Lepper HS, Croghan TW. Depression is a
risk factor for noncompliance with medical treatment:
Meta-analysis of the effects of anxiety and depression
on patient adherence. Arch Intern Med. 2000;160:
2101-2107.

Griva K, Lai AY, Lim HA, Yu Z, Foo MW, Newman SP.
Non-adherence in patients on peritoneal dialysis: A sys-
tematic review. PLoS One. 2014;9:e89001.

Ware JE, Jr, Sherbourne CD. The MOS 36-item short-
form health survey (SF-36). I. Conceptual framework
and item selection. Med Care. 1992;30:473-483.

Snaith RP, Hamilton M, Morley S, Humayan A,
Hargreaves D, Trigwell P. A scale for the assessment of
hedonic tone the Snaith-Hamilton Pleasure Scale. Br J
Psychiatry. 1995;167:99-103.

Parker JD, Taylor GJ, Bagby RM. The 20-ltem Toronto
Alexithymia Scale. Ill. Reliability and factorial validity in
a community population. J Psychosom Res. 2003;55:
269-275.

Levey AS, Inker LA, Coresh J. GFR estimation: From
physiology to public health. Am J Kidney Dis.
2014;63:820-834.

Oreopoulos DG, Thodis E, Passadakis P, Vargemezis V.
Home dialysis as a first option: A new paradigm. Int
Urol Nephrol. 2009;41:595-605.



178 @ C. LAI ET AL.

19.

20.

21.

22.

23.

24,

Theofilou P. Noncompliance with medical regimen in
haemodialysis treatment: A case study. Case Rep
Nephrol. 2011;2011:476038.

Calia R, Lai C, Aceto P, et al. Attachment style predict
compliance, quality of life and renal function in adult
patients after kidney transplant: Preliminary results. Ren
Fail. 2015;37:678-680.

Calia R, Lai C, Aceto P, et al. Effects of switching from
twice-daily to once-daily tacrolimus formulation on
quality of life, anxiety, and transplant benefit percep-
tion after kidney transplantation. Transpl Proc.
2011;43:1020-1023.

Eriksson D, Goldsmith D, Teitsson S, Jackson J, van
Nooten F. Cross-sectional survey in CKD patients across
Europe describing the association between quality of
life and anaemia. BMC Nephrol. 2016;17:97.

Lai C, Aceto P, Luciani M, et al. Externally oriented
thinking predicts phosphorus levels in dialyzed
patients. Transpl Proc. 2016;48:309-310.

Zoccali C, Ruggenenti P, Perna A, et al. Phosphate may
promote CKD progression and attenuate renoprotec-
tive effect of ACE inhibition. J Am Soc Nephrol.
2011;22:1923-1930.

25.

26.

27.

28.

29.

30.

Chang AR, Grams ME. Serum phosphorus and mortality
in the Third National Health and Nutrition Examination
Survey (NHANES IIl): Effect modification by fasting. Am
J Kidney Dis. 2014;64:567-573.

Yamamoto KT, Robinson-Cohen C, de Oliveira MC,

et al. Dietary phosphorus is associated with
greater left ventricular mass. Kidney Int. 2013;83:
707-714.

Newsome B, Ix JH, Tighiouart H, et al. Effect of protein
restriction on serum and urine phosphate in the modi-
fication of diet in renal disease (MDRD) study. Am J
Kidney Dis. 2013;61:1045-1046.

Patel SS, Peterson RA, Kimmel PL. The impact of social
support on end-stage renal disease. Semin Dial.
2005;18:98-102.

Lam LW, Lee DT, Shiu AT. The dynamic process of
adherence to a renal therapeutic regimen: Perspectives
of patients undergoing continuous ambulatory periton-
eal dialysis. Int J Nurs Stud. 2014;51:908-916.

Fukunishi I, Saito S, Ozaki S. The influence of
defense mechanisms on secondary alexithymia in
hemodialysis patients. Psychother Psychosom. 1992;57:
50-56.



	Emotional management and biological markers of dietetic regimen inchronic kidney disease patients
	Background
	Methods
	Participants
	Procedure
	Measures
	Biological measurements
	Statistical analyses

	Results
	Discussion
	mkchap1256312__ack
	Disclosure statement
	References


